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ABSTRACT

Ad placement in web-browsing and wireless mobiles is an increasingly important component of
the advertisement market. The market size is over $ 100 billion and counting. The mechanism
is as follows: when a user opens a webpage or mobile ap a message is sent to an exchange where
multiple bidders have the possibility of placing an ad that would target the right user, eg. age, sex,
location, etc. The ad that is displayed corresponds to the bidder who bids the highest while the
cost is calculated according to a first or second price. Typically bidders are DSP (Demand Side
Platforms) that aggregate bids on behalf of clients who wish to run a campaign for a given length
of time with certain targeting criteria. The entire bidding must be done within 100ms.

I this talk I will first discuss how we can formulate this problem and obtain the ”information
state” for the bidding. We consider the problem optimal bidding in a real-time first and second price
auctions subject to the requirement that specified collections of heterogeneous items be acquired
within a given time period. The problem can be formulated as an optimal control problem. When
the information state is weakly log-concave in the first price case and continuous in the second price
case, the optimal problem can always be solved as a finite and convex optimization problem that
meets the required 100msec constraint. Moreover, we show that there is a close connection between
the first and second price case (that does not require log-concavity). Moreover, empirically on real
data, there is almost no difference between optimal bids in either setting.
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